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(54) [Title of the Invention] MOBILE IDENTIFICATION SYSTEM 
(57) [Abstract] 

[Object] To assure reliable reception of response signals from 
multiple transponder devices without allowing any interference 
among the signals. 

[Solving Means] A mobile object 2 is provided with a 
transponder device 3. When the transponder device 3 transmits 
information to an interrogator device 1 in response to an 
interrogation signal from the interrogator device 1, 
interference due to simultaneous responses from multiple 
transponder devices is avoided by use of at least one of methods 
for varying response-time timings among the individual 
transponder devices 3 and for varying response frequencies 
among the individual transponder devices 3. 
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[Scope of Claims] 
[Claim 1] 

A mobile identification system including 

a plurality of transponder devices each having: 

a memory section for storing predetermined 
information containing an identification number; 

a transmitter section for wirelessly transmitting 
information by generating a carrier frequency; and 

an arithmetic and control section for controlling 
the individual sections, and 

an interrogator device having: 

a transmitter section for wirelessly transmitting 
a signal for interrogating each of the plurality of transponder 
devices; 

a receiver section for receiving information from 
the plurality of transponder devices; and 

an arithmetic and control section for controlling 
the individual sections, characterized in that, 

when the interrogator device transmits an interrogation 
signal to each of the plurality of transponder devices in order 
to read out information therefrom, interference due to 
simultaneous responses from the plurality of transponder 
devices is prevented by each of the plurality of transponder 
devices returning information upon varying timing of response 
initiation on the basis of a random number table preinstalled 
in that transponder device. 
[Claim 2] 

The mobile identification system according to claim 1, 
characterized in that, when the interrogator device transmits 
an interrogation signal to each of the plurality of transponder 
devices in order to read out information therefrom, each of the 
plurality of transponder devices shifts a carrier frequency 
thereof and then responds to the interrogation signal. 
[Claim 3] 

A mobile identification system including 

a plurality of transponder devices each having: 
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a memory section for storing predetermined 
information containing an identification number; 

a transmitter section for wirelessly transmitting 
information by generating a carrier frequency; and 

an arithmetic and control section for controlling 
the individual sections, and 

an interrogator device having: 

a transmitter section for wirelessly transmitting 
a signal for interrogating each of the plurality of transponder 
devices ; 

a receiver section for receiving information from 
the transponder devices; and 

an arithmetic and control section for controlling 
the individual sections, characterized in that, 

when the interrogator device transmits an interrogation 
signal to each of the plurality of transponder devices in order 
to read out information therefrom, each of the plurality of 
transponder devices : varies timing of response initiation on 
the basis of a random number table preinstalled in each of the 
plurality of transponder devices; shifts a carrier frequency 
thereof at the same time; and then responds to the interrogation 
signal . 
[Claim 4] 

The mobile identification system according to claim 3, 

characterized in that, after transmitting an interrogation 
signal to each of the plurality of transponder devices, the 
interrogator device searches for the carrier frequency from the 
transponder device by varying a reception frequency, and 
receives information at the carrier frequency a plurality of 
times, while each of the transponder devices consecutively 
delivers the same information a plurality of times . 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Industrial Application] 

The present invention relates to a mobile identification 
system for performing location detection and mobility 
management on a mobile object having a wireless card attached 
thereto, and, in particular, relates to a mobile identification 
system in which interference among multiple cards can be 
prevented. 
[0002] 
[Prior Art] 

Major conventional methods for preventing interference 
in a mobile identification system are configured as follows. 
An interrogator device attaches, to an interrogation signal, 
an ID (identification number) of a transponder device to be 
interrogated, and then transmits the interrogation signal. 
Upon receiving the interrogation signal, the transponder device 
judges whether or not the attached ID coincides with that of 
the transponder device itself. If not, the transponder device 
returns no response. 
[0003] 

[Problems to be Solved by the Invention] 

Within a communication area which can be covered by an 
interrogation signal from an interrogator device, it is 

necessary to identify IDs from respective multiple transponder 
devices and therefore, necessary to know IDs of all the 
transponder devices in advance. Accordingly, such 

conventional methods can only be adopted when the number of 
transponder devices is small. Furthermore, interference 
occurs due to simultaneous responses from multiple transponder 
devices; thus, a problem arises that the responses cannot be 
discriminated. Hence, an object of the present invention is 
to eliminate the necessity of knowing IDs of all transponder 
devices in advance and to prevent mutual interference among 
multiple transponder devices. 
[0004] 



4 



Tokkai . 



Hei 8-136648 



[Means for Solving the Problems] 

In view of achieving these tasks, in the invention 
according to claim 1, in a mobile identification system 
including multiple transponder devices having: a memory section 
for storing predetermined information containing an 
identification number; a transmitter section for wirelessly 
transmitting information by generating a carrier frequency; and 
an arithmetic and control section for controlling the 
individual sections, and an interrogator device having: a 
transmitter section for wirelessly transmitting a signal for 
interrogating each of the multiple transponder devices; a 
receiver section for receiving information from the multiple 
transponder devices; and an arithmetic and control section for 
controlling the individual sections, it is characterized that, 
when the interrogator device transmits an interrogation signal 
to each of the multiple transponder devices in order to read 
out information therefrom, interference due to simultaneous 
responses from the multiple transponder devices is prevented 
by each of the multiple transponder devices returning 
information upon varying timing of response initiation on the 
basis of a random number tale preinstalled in that transponder 
device. The invention according to claim 1 allows that, when 
the interrogator device transmits an interrogation signal to 
each of the multiple transponder devices in order to read out 
information therefrom, each of the multiple transponder devices 
can shift a carrier frequency thereof and then respond to the 
interrogation signal (the invention according to claim 2). 
[0005] 

In the invention according to claim 3, in a mobile 
identification system including multiple transponder devices 
having: a memory section for storing predetermined information 
containing an identification number; a transmitter section for 
wirelessly transmitting information by generating a carrier 
frequency; and an arithmetic and control section for 
controlling the individual sections, and an interrogator device 
having: a transmitter section for wirelessly transmitting a 
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signal for interrogating each of the multiple transponder 
devices; a receiver section for receiving information from the 
transponder devices; and an arithmetic and control section for 
controlling the individual sections, it is characterized that, 
when the interrogator device transmits an interrogation signal 
to each of the multiple transponder devices in order to read 
out information therefrom, each of the plurality of transponder 
devices: varies timing of response initiation on the basis of 
a random number table preinstalled in each of the plurality of 
transponder devices; shifts a carrier frequency thereof at the 
same time; and then responds to the interrogation signal. 
Furthermore, the invention according to claim 3 allows that, 
after transmitting an interrogation signal to the multiple 
transponder devices, the interrogator device searchers for the 
carrier frequency from the respective transponder devices by 
varying a reception frequency, and receives information at the 
carrier frequency multiple times, while each of the transponder 
devices consecutively delivers same information multiple times 
(the invention according to claim 4) . 
[0006] 
[Operation] 

It is configured that information can be obtained without 
having a risk of interference by implementing at least one of 
staggering of response-time timings and shifting of response 

frequencies for responses from the respective transponder 
devices, in response to interrogation by the interrogator 
device, even if there are multiple transponder devices within 
a single communication area. Furthermore, when both are 
implemented, it is configured that, while the interrogator 
device receives information from the respective transponder 
devices multiple times, each of the transponder devices 
delivers same information multiple times so that the operation 
can be carried out more reliably. 
[0007] 

[Embodiment] 

Fig. 1 is a schematic flowchart illustrating an 
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embodiment of the present invention. Fig. 2 is a schematic block 
diagram of a transponder device used in the present invention, 
and Fig. 3 is a schematic block diagram of an interrogator device 
used in the present invention. At first, a description will 
be given of configuration of the transponder device and the 
interrogator device. To be more specific, the transponder 
device, as shown in Fig. 2, is composed of an antenna 11, a 
receiver 12, a power amplifier 13, a modulator 14, an oscillator 
15, a microcomputer (microcomputer) 16, a memory 17, and the 
like. 
[0008] 

While receiving a radio wave carrying an interrogation 
signal from the interrogator device, the antenna 11 transmits 
information stored in the internal memory 17 to the interrogator 
device via radio waves, and, in the meantime, the receiver 12 
receives and detects the interrogation signal from the 
interrogator device. The power amplifier 13, the modulator 14, 
and the oscillator 15 are used to transmit information stored 
in the memory 17 to the interrogator device in form of radio 
waves, while the microcomputer 16 serving as an arithmetic and 
control device reads out information from the memory 17 upon 
receiving a trigger signal from the receiver 12. In the memory 
17, in addition to ID and data from the microcomputer 16 , a random 
number table for determining transmission timing is stored. 
Note that the random number table may be installed independently 
as a random number generator. 
[0009] 

The interrogator device, as shown in Fig. 3, is composed 
of an antenna 21, an RF amplifier (high-frequency amplifier) 
22, mixers 23A and 23B, local oscillators 24A and 24B, IF 
(intermediate frequency) filters 25A and 25B, a detector 26, 
a microcomputer 27, an interface 28, a power amplifier 29A, a 
modulator 29B, an oscillator 29C, and the like. 
[0010] 

The antenna 21 shown in Fig. 3 transmits an interrogation 
signal to the transponder device in form of radio waves, and. 
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at the same time, receives a response radio wave from the 
transponder device. The RF amplifier 22, the mixers 23A and 
23B, the local oscillators 24A and 24B, the IF filters 25A and 
25B, the detector 26, and the like make up a double 
super-heterodyne receiving unit, and therefore information 
contained in the response radio wave from the transponder device 
can be extracted. 
[0011] 

Here, the interrogator device may be configured to be a 
single super-heterodyne receiving unit. In such a case, the 
mixer 23B, the local oscillator 24B, the IF filter 25B, and the 
like are to be omitted. In addition, it is possible to sweep 
reception frequencies from the transponder device by varying 
a transmission frequency of the local oscillator 24A. Note that 
this operation on the transmission frequency is carried out 
according to an instruction from the microcomputer 27. 
[0012] 

The power amplifier 29A, the modulator 29B, and the 
oscillator 29C constitute a transmitting unit for transmitting 
an interrogation signal to the transponder device. The 
interrogation signal and information from the transponder 
device are stored in the microcomputer 27, and, at the same time, 
the microcomputer 27 transmits required information to the 
outside via the interface 28. 
[0013] 

In the above-described configuration, an example in which 
the present invention is adopted for human behavior management 
will be explained by referring to Figs . 1 and 4 . Note that Fig. 
4 illustrates a scene where the interrogator device 1 is 
installed on a wall in a corridor and multiple persons 2 carrying 
the transponder device 3 are in a communication area 4 covered 
by the interrogator device 1. 
[0014] 

Here, by use of a sensor, which is not shown in the drawing, 
for detecting a person, the interrogator device 1 transmits an 
interrogation signal either only when a person comes in or 
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regardless of the presence of the person 2. In this case, if 
there are a multiple number of persons 2 each carrying the 
transponder device 3 in the communication area 4, and response 
signals are returned to the interrogator device 1 from the 
respective multiple transponder devices 3 at the same time, 
interference occurs. 
[0015] 

Therefore, in a first embodiment of the present invention, 
it is configured, as shown in Fig. 1, for example, that a random 
number table which is stored in the internal memory of the 
transponder device is read out (read) in step SI when the 
transponder device receives an interrogation signal from the 
interrogator device, and a response is immediately returned if 
a read-out number is even (steps S2 and S3) while a response 
is delayed for a certain period of time indicated by a read-out 
number if the read-out number is odd (steps 32 and 34) . In this 
configuration, interference can be avoided. 
[0016] 

In, Fig. 1, the response timing is varied in order to avoid 
interference; however, it is also possible to vary a freguency. 
To be more specific, the freguency can be varied by use of a 
method for varying a carrier freguency delivered from the 
oscillator 15 in the transponder device shown in Fig. 2 for each 
of the transponder devices (fOtofN). Such a method may utilize, 
for example, a frequency deviation of an oscillator. More 
specifically, a frequency deviation is approximately: in a 
range from a few ppm to a few hundred ppm for a crystal resonator ; 
a few % for a ceramic resonator; and in a range from a few % 
to less than 20 % for an LC resonant circuit. Accordingly, by 
proactively utilizing such deviations, it is possible to vary 
individual oscillatory frequencies in a range from several 
dozen KHz to a few MHz. In this case, having selectivity in 
a range approximately from ± a few KHz to ± several dozen KHz, 
the receiving unit is sufficiently capable of receiving the 
responses . 
[0017] 
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In addition, as another method, the methods described 
above may be combined. To be more specific, it is a method for 
varying response timing while shifting a frequency . A concrete 
example is shown in Fig. 5. The drawing illustrates the example 
in which, the frequencies of the transponder devices 1 and 3 
are different from each other when the response timings thereof 
are both immediate, while the frequencies of the transponder 
devices 2 and 3 are different from each other when the response 
timings thereof are both after a certain period of time. 
[0018] 

As described above, when the transponder device changes 
the response timing thereof as shifting the frequency thereof, 
the interrogator device takes the following actions . To be more 
specific, for the frequency shift by the transponder device, 
the interrogator device searches for a frequency shifted by the 
transponder device as varying the frequency thereof by 
sequentially sending an instruction to the local oscillator 24A 
from the microcomputer 27 in the interrogator device in Fig. 
3. Thereafter, it is configured to scan the response signal, 
for example, twice (in general, multiple times) so as to enhance 
the reliability of the operation, since the response-time 
timing can vary for each frequency even if an optimal frequency 
is obtained. In addition, the response signal is to be received 
by the interrogator device, however, the transponder device 
cannot judge whether or not the response signal has been 
received. Therefore, in order to enhance the reliability of 
the operation, it is configured that the transponder device 
consecutively transmits information, for example, 6 times (in 
general, multiple times) as shown in Fig. 6. 
[0019] 

[Effects of the Invention] 

According to the present invention, it is configured to 
perform at least one of staggering of response-time timings of 
the transponder devices and shifting of the response 
frequencies thereof, in response to interrogation from the 
interrogator device. The present invention provides an 
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advantage that, even in the case where there are multiple 
transponder devices in a communication area, required 
information can be correctly extracted without having 
interference among the transponder devices. 

[Brief Description of the Drawings] 

[Fig. 1] Fig. 1 is a schematic flowchart illustrating an 

embodiment of the present invention. 

[Fig. 2] Fig. 2 is a schematic view illustrating a 
configuration of a transponder device used in the present 
invention . 

[Fig. 3] Fig. 3 is a schematic view illustrating a 
configuration of an interrogator device used in the present 
invention . 

[Fig. 4] Fig. 4 is an explanatory view for explaining an example 
in which the present invention is adopted in a human behavior 
management system. 

[Fig. 5] Fig. 5 is an explanatory view for explaining an example 
of a response method according to the present invention. 
[Fig . 6 ] Fig . 6 is an explanatory view for explaining an example 
of a response signal in the present invention. 

[Description of Reference Numerals] 



1 Interrogator device 

2 Person 

3 Transponder device 

4 Communication area 
11, 21 Antenna 

12 Receiver 

13, 29A Power amplifier 

14, 29B Modulator 

15, 29C Oscillator 

16, 27 Microcomputer (microcomputer: arithmetic and 
control device) 

17 Memory 

22 RF amplifier (high-frequency amplifier) 
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23A, 23B Mixer 

24A, 24B Local oscillator 

25A, 25B IF (intermediate-frequency) filter 
26 Detector 
28 Interface 
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FIG. 1 
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51 READ RANDOM NUMBER TABLE 

52 RANDOM NUMBER VALUE 
ODD NUMBER 

EVEN NUMBER 

53 RESPOND 

54 WAIT FOR CERTAIN PERIOD OF TIME 
FIG. 2 

11 ANTENNA 

12 RECEIVER 

13 POWER AMPLIFIER 

14 MODULATOR 

15 OSCILLATOR 

16 MICROCOMPUTER 

1 7 MEMORY 

FIG. 3 

21 ANTENNA 

22 RF AMPLIFIER 
23A, 23B MIXER 

24A, 24B LOCAL OSCILLATOR 

25A, 25B IF FILTER 

26 DETECTOR 

27 MICROCOMPUTER 
2 8 INTERFACE 

2 9A POWER AMPLIFIER 

2 9B MODULATOR 
29C OSCILLATOR 
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FIG. 5 
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